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(54) SOLDER BUMP FOR CHIP COMPONENT AND IT$ 

(57)Abstract: \ 
PROBLEM TO BE SOLVED: To provide a folder burr 
in which the contact area of a first bump with\a second 
bump is made large and in which their exfoliation a/the 
boundary face between both is prevented by a rWhod 
wherein the second bump is formed in such a wa&that 
the surface of a large-diameter pillar-shaped part artd the 
circumferential face and the surface of a smallTCiiameteT 
pillar-shaped part are covered with a solder rryaterial 
whose melting point is lower than that of a solder 
material for the first bump. 

SOLUTION: A diffusion-preventing metal film 5 is formed 
on a carene film 4 formed on an electrode pad 2 while 
the carene film is used as an electrode for electrolytic 
plating. A first bump 10 which is formed in a prescribed 

height on the diffusion-preventing metal film 5 is composed of a cylindrical large-diameter 
pillar-shaped part 10b and of a small- diameter pillar-shaped part 10a which is formed on the 
surface of the large-diameter pillar- shaped part 10b in a diameter which is smaller than th^t 
of the large-diameter pillar-shaped part 10b, and both pillar-shaped parts 10a, 10b are formed 
of the same solder material whose'melting point is high. A second bump 1 1 which is formed in 
the same diameter as the large- diameter pillar-shaped part 10b so as to cover the surface of 
the large-diameter pillar-shaped part 10b at the first bump 10 and the circumferential face and 
the surface of the small- diameter pillar-shaped part 10a is formed of a solder material whose 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The major-diameter pillar-shaped section formed of pewter material on the electrode pad of 
the chip mounted in a substrate, With the 1 st bump who consists of this major-diameter pillar-shaped 
section and the minor diameter pillar-shaped section formed with the path smaller than this major- 
diameter pillar-shaped section on this major-diameter pillar-shaped section of the same pewter material, 
and guarantees the height of the chip to the aforementioned substrate So that the melting point may 
serve as the same path as the aforementioned major-diameter pillar-shaped section from the pewter 
material of the 1st bump of the above by low pewter material The pewter bump for chips characterized 
by consisting of the 2nd bump who fuses by heating and makes connection of the aforementioned chip 
and the aforementioned substrate in case it is formed so that the peripheral surface and the upper surface 
of the aforementioned minor diameter pillar-shaped section may be covered from the aforementioned 
major-diameter pillar-shaped section upper surface, and the aforementioned chip is mounted in the 
aforementioned substrate. 

[Claim 2] The 1st resist pattern which has the hole located on the electrode pad of a chip is used as a 
plating mask. The 2nd resist pattern which has the hole located on this major- diameter pillar-shaped 
section with a path smaller than the path of this major-diameter pillar-shaped section after forming the 
major-diameter pillar-shaped section by plating pewter material on the aforementioned electrode pad is 
used as a plating mask. The minor diameter pillar-shaped section is formed by plating the same pewter 
material as pewter material on the major-diameter pillar-shaped section. After constituting the 1st bump 
who consists of the aforementioned major-diameter pillar-shaped section and the minor diameter pillar- 
shaped section and removing the resist pattern of the above 1 st, and the 2nd resist pattern, So that the 
peripheral surface and the upper surface of the aforementioned minor diameter pillar-shaped section 
may be covered from the aforementioned major-diameter pillar-shaped section upper surface by using as 
a plating mask the 3rd resist pattern which has a hole [ higher than the 1st bump of the above and ] of 
the same shape as the major-diameter pillar-shaped section The manufacture method of the pewter bump 
for chips characterized by forming the 2nd bump by plating the low pewter material of the melting point 
from the aforementioned pewter material. 

[Claim 3] The pewter bump for chips characterized by having used as 95% of lead, and 5% of tin 
composition of the pewter material which forms the 1st pewter bump in the manufacture method of the 
pewter bump for chips of a claim 1, and a claim 2, and using as 63% of 37% tin of lead composition of 
the pewter material which forms the 2nd pewter bump, and its manufacture method. 
[Claim 4] The pewter bump for chips characterized by having used as 80% of lead, and 20% of tin 
composition of the pewter material which forms the I st pewter bump in the manufacture method of the 
pewter bump for chips of a claim 1, and a claim 2, and using as 63% of 37% tin of lead composition of 
the pewter material which forms the 2nd pewter bump, and its manufacture method. 
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(28) Isolation layer ^Q] is a dielect 
material, for enample, a plating 

mask or a solder mask. Isolation layer 601 

is applied using methods well known 

in the art such as dry film and etching 

processes, liquid film and 

photo-imaging processes, IBM's "SLC" 

process, or other known fabrication 

techniques . 

(29) Although isolation layer 601 is 
illustrated in FIGS. 6, 7 and 8, it is 
understood that step 722 in FIG. 1 is 
optional and that isolation layer 601 
does not have to be formed. 

(30) As represented by block 122 of FIG. 
1, the metallization 502 (FIG. 6) is 
formed on substrate bonding contact 501C. 
Metallization 502 can be a 
multi-metal-layer metallization. In one 
embodiment, metallization 502 is 

formed by applying a copper layer over 

predetermined portions of substrate 

bonding contact 501C. Then a nickel layer 

is selectively applied over the 

copper layer. Finally a layer of gold or 

gold alloy is applied over the nickel 

layer. Generally, the thicknesses of the 

copper, nickel and gold layers are 

within the range of 200 micrometers (.mu.m) : 

to 2000 .mu.m, 100 .mu.m to 300 

.mu.m and 10 .mu.m to 30 .mu.m, 

respectively. 

(31) In alternative embodiments, 
metallization 502 is made of, for instance: ) 
aluminum; tin over gold over nickel over 
copper; tin over nickel over copper; 

lead over gold over tin over aluminum; or 
tin over lead over gold over tin over 
aluminum. Metallization 502 is applied 
using conventional processes such as 
electroplating or electro-less plating. 

(32) As represented in block 131 of FIG. 

1, the substrate is next placed into ; 
a standard flip chip finture such as the 
Flip Chip Aligner/Bonder avaxlable 
from Research Devices in West Piscataway, 
W.J. as Part No. M8B. The flip chip 
fixture includes a heater that can be used, 
as explained below, to heat the 
substrate during attachment of the chip. 

(33) As represented by block 132 of FIG. 
1, the chip is held in place above 

the substrate by the flip chip fixture so 
that the coined ball bond bumps are 
aligned above corresponding substrate 
bonding contacts. The substrate is then 
heated. The chip is aligned with the 
substrate using a vision system, as is 
well known in the art. The chip is picked 
up with a conventional vacuum tool 
(not shown) . The vacuum tool holding the 
chip can also include an optional 
heater which heats the chip. 
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preferred due to the pointed shape of the resulting coined 
ball bond bumps 312. 

As represented by block 114 of FJO. 1. integrated circuit 
chips 2*1 with coined ball bond bumps 312 are separated by 
using a conventional sawing process. (In an alternative 
embodiment, the wafer is first iswn into separate chips 201. 
The good chips, i.e., electrically and physically sound chips, 
are then separated from the bad chips, Bali bond bumps 202 
are then formed oo each of the good chips 241 and each of 
ball bond bumps 2t2 are coined, as described above, to 
create coined b»H bond bumps 312.; 

As described la detail beiow. each of the chips 241 are 
then attached to a substrate by contacting coined ball bond 
bumps 312 to corresponding instantiations on the substrate 
bonding contacts. 

As represented by block 121 of FIG. 1. a substrate is 
formed for use with the integrated circuit chip to substrate 
interconnection according to the invention. The substrate is 
made of any one cf various materials such as organic 
laminate, ceramic alumina, silicon, printed circuit board, 
thin film or flexible circuit In one embodiment, the substrate 
is crested by a printed circuit board process. The substrate 
can include one or more layers fabricated and interconnected 
by methods well known by those skilled in the art. 

FIG, 6 is a cross-sectional view of substrate 591 showing 
upper surface S01A. conductive trace S9IB. substrate bond- 
ing contact 5*1C. and metallization Ml in accordance wish 
the present invention. 

Conductive trace 541B and substrate bonding contact 
StlC on upper surface StlA of substrate 5*1 are typically 
aluminum and are electrically connected to one another. In 
one embodiment, conductive trace 541B and substrate hood- 
ing contact 501C are formed integrally, for example, are 
formed from the same layer of conductive material. Con- 
ductive trace 541B and substrate bonding contact 591C are 
created by method* well known in the art. It is to be 
understood that, on the entire substrate 591, there are a 
plio-ality of conductive traces 541B and substrate bonding 
contacts 54 1C farmed on upper surface 541A. 

As represented by block 722 of FIG. 1. optionally, an 
isolation layer Ml (FIG. 4) can be formed over substrate 

501 and conductive trace 541B. As shown in FIG. 4, 
isolatioa layer 641 Is patterned such that isolation layer 641 
leaves uncovered a portion of substrate bonding contact 
50IC, Isolatioa lays 441 ensures that metallisation 502 is 
applied only to substrate bonding contact* 541C. Isolation 
layer 601 is particularly useful when the manufacturer wants 
to conserve the amotmt of material used in forming metal- 
lization 5*2. such as when metallization 5*2 includes gold 
cr a gold alloy. 

Isolation layer Ml is a dielectric material, for example, a 
pitting mask or a sofclex mask. Isolation layer 641 is applied 
using methods well known in the art such as dry Urm and 
etching processes, liquid film and photo-imaging processes, 
IBM's "SLC process, or other known fabrtcatioa tech- 

Aithouglt isolation layer 641 Is illustrated in FIGS- 4. 7 
and 8. it is understood that step 722 is FIG- 1 is optional and 
that isolation layer 601 does not have to be formed. 

As re pr ejected by block 122 of FIG. 1. the metallization 

502 (PIG. 4) is formed on substrate bonding contact 5«1C. 
Metallization 502 can be a multi-metal-layer metallization. 
In oae embodiment, metallization 5t)2i* formed by applying 
a copper layer over predetermined portions of substrate 
bonding contact 54IC. Thea a aiefcel layer is selectively 
applied over the copper layer, finally a layer cf gold ot gold 



